Objective To investigate the relationships between eruption status, gender, social class, grade of operator, anaesthetic modality and nerve damage during third molar surgery. Design Two centre prospective longitudinal study. Setting The department of oral and maxillofacial surgery, University Hospital Birmingham NHS Trust and oral surgery outpatient clinics at Birmingham Dental Hospital. Subjects A total of 391 patients had surgical removal of lower third molars. Sensory disturbance was recorded at one week post operatively. Patients with altered sensation were followed up at one month, three months and six months following surgery. Results 614 lower third molars in 391 patients were removed. Fortysix procedures (7.5%) were associated with altered sensation at one week with three procedures (0.49%) showing persistent symptoms at six months. Of these 46 nerve injuries, 26 (4.23%) involved the lingual nerve and 20 (3.25%) the inferior dental nerve (IDN). All three persistent sensations were IDN related. A logistic regression model found that the use of a lingual retractor χ 2 =11.559, p=0.003 was more significant than eruption status χ 2 =12.935, p=0.007. There was no significant relationship between anaesthetic modality, age, social class, sex and seniority of operator. Conclusions There was no link between the choices of local or general anaesthesia and nerve damage during lower third molar removal when difficulty of surgery was taken into account.
such as a Howarth's, [5] [6] [7] (although use of a broader retractor (eg Hovell) may results in a decreased incidence), 8, 9 seniority of the operator 10 and finally removal of teeth under general anaesthetic. 3 Sensory disturbance can be a major source of patient dissatisfaction and this has partly led to the release of guidelines on the management of impacted third molars in order to reduce morbidity. The National Institute for Clinical Excellence (NICE) have released guidance on the indications for the removal of wisdom teeth. 11 They state that the prophylactic removal of pathologyfree impacted third molars should be discontinued in the NHS. However the Scottish Intercollegiate Guideline Network (SIGN) leans towards a greater acceptance of prophylactic removal, although they note the conflicting evidence as to the most appropriate form of protection for the lingual nerve. 12 A recent paper looking at factors influencing nerve damage during lower third molar surgery suggested that nerve damage was five times more frequent when performed under general rather than local anaesthesia. 3 This study used the WHARFE score as an assessment of surgical difficulty, but this scoring system has not been validated. 13 Our study also used a simple visual analogue score (VAS) to assess surgical difficulty.
The study was designed to investigate the hypothesis that the type of anaesthetic used has no effect as a risk factor for nerve injury.
METHODS
A consecutive series of patients referred for surgical removal of lower wisdom teeth over a period of ten months from September 1999 to June 2000 were included. At the initial consultation, the information collected included: age, gender, post code (social class using Townsend Bands), presenting complaint, state of eruption and presence of caries in the adjacent teeth.
Surgical difficulty was assessed using a panoramic radiograph (OPG) and a method described by MacGregor. This method rates surgical difficulty with a score between 0-16. The scoring system uses: Winter's classification, 14 height of the mandible, angle of the second molar, root shape and development of the third molar, follicle size and exit path of the third molar, (WHARFE). The same observer (KR) calculated the scores. Two consultant maxillofacial surgeons blinded to the anaesthetic modality used in surgery recorded a second visual analogue score (VAS) scoring surgical difficulty from the OPG alone between 0-10.
• There was no link between nerve damage and anaesthetic type.
• Third molar uneruption was a predictor for nerve injury.
• Retraction of lingual nerve was strongly associated with nerve damage.
• There was no association between age of the patient and nerve damage.
• Seniority of the operator had no effect on the morbidity of the both lingual and IDN.
I N B R I E F
Forty-six procedures were associated with sensory loss, 26 (4.2%) of which involved the lingual nerve and 20 (3.25%) affecting the inferior dental nerve, (Table 1) . This number reduced to 20 (3.25%) lingual nerve and 10 (1.63%) IDN, at one month, 2 (0.32%) lingual nerve and 3 (0.49%) IDN at three months and 3 (0.49%) IDN at six months. A lingual retractor had been used in all those procedures where nerve damage was seen at one month review.
Statistical analyses first using a univariate model of all factors recorded and nerve damage (lingual and IDN) revealed significant results associated with state of eruption; unerupted teeth were more likely to be associated with nerve damage (χ 2 =12.935, p=0.003). The use of lingual retraction also significantly increased the risk of nerve injury (χ 2 =11.759 p=0.007). There was no association of nerve damage with GA (χ 2 =2.53, p=0.606), age was calculated to ten year banding (χ 2 =16.28, p=0.234), pericoronitis (χ 2 =5.75, p=0.062), caries of second molar (χ 2 =0.662, p=0.732), operator seniority (χ 2 =4.78, p=0.559), cystic changes associated with wisdom teeth (χ 2 =0.132, p=1.0) and sex of the patient (χ 2 =0.39, p=0.8410) ( Table 2) .
However, when all the significant results were placed in a multivariate logistic regression model to find out which were more important, lingual retraction was of higher significance than state of eruption (Table 3) .
DISCUSSION
The results of this study have found no significant relationship between nerve damage and age, social class, the presence of pericoronitis, caries of adjacent teeth, anaesthetic modality and seniority of the operator. The relative risk of nerve damage was higher for the consultants than junior staff but was not significant (χ 2 =4.78, p=0.559) These findings were inconsistent with those of Mason and Blackburn where senior staff had a much higher rate of nerve damage. 6, 15 The association between teeth being unerupted and an increased risk of nerve damage is shown in this study as confirmed by others. 2, 6, 15 Over 90% of the unerupted teeth had lingual nerve retraction and the increased use of retraction in this group may explain the increased risk of nerve damage in these cases. Higher incidence of lingual nerve damage with use of lingual retractor is well documented and this, along with unerupThe type of surgical procedure used for extraction of the teeth depended on state of eruption. All fully and partially erupted teeth were removed by simple elevation or by a distal relieving incision and elevation respectively. Those requiring a minor surgical procedure had a standard buccal mucoperiostal flap raised with or without lingual retraction. The retractors used were either a Howarth's or a Hovell, and their use was entirely the choice of the operating surgeon. Many of the procedures required buccal bone removal using a surgical bur before delivery of the tooth and wound closure was achieved with the use of resorbable sutures. All the patients were reviewed a week post operatively by the same observer to assess any loss of sensation in relation to lingual, IDN and buccal nerves. The sensory assessment and anatomical distribution was made using a sharp probe and cotton wool. This method was chosen as the degree of sensory deficit was not the focus of the study. Any positive results were recorded and these patients were seen again a month later, at three months and six months following surgery.
RESULTS
A total of 391 patients (614 teeth) were treated in this study. Two hundred and seventy three patients (474 teeth) were treated under general anaesthetic (GA) of which 201 (73.6%) had bilateral extractions. Another 90 patients (105 teeth) were treated under LA, of which 15 (16.7%) had bilateral extractions and 28 (35 teeth) had LA and IV sedation. Of the teeth extracted under GA 112 (23.6%) were unerupted compared with 5 (3.6%) under LA and LA/sedation, (Figs  1 and 2 ). The mean age was 30.3 (SD=10.58, range=16-52). A total of 24% of patients were of social class TB 1, 13% TB 2, 20% TB 3, 20% TB 4 and 23% TB 5. The mean WHARFE score for all the third molars was 5.4 and a mean VAS for teeth of 5. There was no difference in surgical difficulty between GA (WS=5.8, VAS=5) and LA (WS=5.7, VAS=4.8). Junior staff, specialist registrars 193 (31.4%), staff grades 68 (11.1%) and senior house officers 285 (46.4%) undertook the majority of the procedures, with consultants undertaking 68 (11.1%) (Fig. 3) . Retraction of the lingual nerve was undertaken in 340 (71.7%) of GA cases compared with 45 (32.1%) of LA cases.
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BRITISH DENTAL JOURNAL VOLUME 193 NO. 1 JULY 13 2002 In the United Kingdom the choice of LA or GA as an anaesthetic modality is normally a result of patient choice. There are many factors which predict choice of anaesthesia such as surgical difficulty, medical history of the patient and patient anxiety and a study by Edward et al. 19 found that surgical difficulty was the most significant followed by patient anxiety, patients' preference and medical history. Our study was not aimed at looking into these factors but those which may be related to incidence of nerve damage. There is also no doubt that people having general anaesthetic suffer more post operative problems such as more time off work and hence increase the demand on the primary healthcare and these findings have been reported in the literature by Edward et al. 20 This study does not support the proposal in the study by Brann et al. 3 that general anaesthesia is a risk factor for nerve injury. This study also suggests that a simple VAS is as useful in estimating difficulty. tion status, probably accounts for an increased risk of nerve damage under GA rather than those cases performed under LA as suggested in other studies. 3, 16 The factors suggested by other authors leading to an increased rate of lingual nerve damage occurring following its retraction include anatomical variation of the lingual nerve, poor surgical technique and type of retractor used. An anatomical study by Behnia et al. revealed that in 94 cases (14.05%), the nerve was above the lingual crest, and in 1 case (0.15%), the nerve was in the retromolar pad region. 17 The key to lingual retraction may be in creating 'tissue freedom' before insertion of a retractor, to avoid unnecessary stretching of the nerve. This theory expanded by Moss et al. suggests extending the lingual flap to the distal side of second molar to allow the insertion of a wider retractor, a technique which has shown a lower incidence rate in a single operator series. 9 However, Robinson et al. have showed better results with avoidance of lingual retraction 5 and a lower incidence of nerve injury in a group of dental students who changed from using a lingual retractor to no lingual retractor. 4 The degree of surgical difficulty in both GA and LA groups was similar in this study, however an increase in incidence of nerve damage was associated with increase in WHARFE and VAS scores in this study. This shows that a VAS is as reliable and less complicated than other scoring systems in determining the surgical difficulty of removal of wisdom teeth. It has added benefits of taking into account the relationship of the inferior dental nerve to the tooth and predicting other complication such as fractured mandible in thin jaws, which MacGregor's WHARFE system does not take into account.
This study has not found any significant difference in morbidity of lingual or ID nerves for procedures performed under GA than LA. These findings are consistent with a more recent study by Hill et al. 18 The paper by Brann et al. 3 however suggested an increased risk of nerve injury for those wisdom teeth removed under GA. This study shows no such difference. Brann postulated that the degree of surgical force used was greater under GA than in a conscious patient. However our Wharfe and VAS scores were similar for cases performed under GA or LA and therefore there was no significant difference in surgical difficulty between these two groups.
In keeping with present guidelines the wisdom teeth removed in this study were symptomatic and therefore more likely to be partially erupted and subsequently less likely to be intimately related to the IDN. 
